Functional reconstitution of human telomerase expressed in Saccharomyces cerevisiae.
Telomerase is a ribonucleoprotein enzyme complex that adds DNA repeats at the ends of chromosomes. In an effort to establish an in vivo heterologous expression system for active human telomerase, we expressed human telomerase reverse transcriptase (hTERT) in Saccharomyces cerevisiae and affinity-purified the protein as a fusion with glutathione S-transferase (GST). Addition of the GST moiety to the N terminus of hTERT did not interfere with telomerase activity when GST-hTERT was expressed in rabbit reticulocyte lysate (RRL) in the presence of the human telomerase RNA (hTR). Active human telomerase was immunoprecipitated from yeast lysates that co-expressed GST-hTERT and hTR. In addition, telomerase activity could be reconstituted in vitro by the addition of hTR to GST-hTERT that was immunoprecipitated from either RRL or S. cerevisiae lysates. The expression and reconstitution of human telomerase activity in yeast will provide powerful biochemical and genetic tools to study the various components required for the assembly and function of this enzyme.